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Biotechnology is often viewed as the defining technology for the future of food and 
agriculture with the potential to deliver a wide range of economic and health benefits. Public 
acceptance of genetically modified food products is a critical factor for this emerging 
technology. Using data from a national survey, this study examines public acceptance of food 
biotechnology by modeling consumers’ willingness to buy genetically modified foods. Empirical 
results suggest that younger, white, male and college educated individuals are more likely to 
accept food biotechnology. Public confidence in scientists, corporations, as well as government 
has significant effects on consumer acceptance of food biotechnology. While religious views 
influence consumer acceptance of food biotechnology, income and social/political orientations 
do not have significant effects. Empirical results indicate regional differences in the acceptance 




Biotechnology, often viewed as the defining technology for the future of food and 
agriculture, is one of the key developments of the late 20th century. With billions of dollars 
already invested in research and product development, some products of biotechnology are 
already in the marketplace. Science and industry are poised to bring consumers a wide variety of 
genetically modified (GM) products that have the potential for meeting basic food needs, as well 
as delivering a wide range of benefits.  
Consumer acceptance of GM food products is a critical issue that will have significant 
effects on the future of agricultural biotechnology. The evidence thus far on this issue is 
decidedly mixed in the U.S. and elsewhere (Bredahl, 1999; Gamble et al., 2000; Kelley, 1995; 
Macer et al., 1997; Hallman et al., 2002). Public debates on the subject have focused not only on 
the risks and benefits associated with biotechnology, but also on social, moral and ethical issues. 
Biotechnology advocates emphasize the potentials benefits to society in terms of improved 
products that will deliver distinct benefits to mankind. On the other hand, opponents often view 
biotechnology as an unnecessary interference with nature that has unknown and potentially 
disastrous consequences (Nelson, 2001). 
Transgenic crops entered the U.S. food and feed system without evoking major public 
resistance. In surveys conducted in 1992, 1995, and 1997, Hoban (1998) found broad approval 
among U.S. consumers for the application of biotechnology in food production. In the U.S., 
public concerns about GM products seem to be limited to a small number of interest groups 
(Nelson, 2001). However, some studies reported a divergence of opinion of consumers’ from that 
of scientists about the health and environmental risks associated with GM products (Miranowski, 
1999; Jostling et al., 1999).  
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Responding to public concerns about the perceived risks to people and environment, most 
countries have introduced regulations on the use of genetic technologies (Engel et al., 1995). For 
instance, until recently Europe imposed restrictive regulations on GM crops in any portion of 
their food chain (Grossman & Endres, 2000). The food and drink manufacturers and retailers in 
the U.K. voluntarily agreed to adopt labeling of food products containing GM soya and corn 
protein (IFST, 1998), and some retailers removed all GM products from their shelves. Other 
examples include India and Brazil who have refused to approve GM crops. Similarly, consumer 
concerns have made food companies reluctant to use GM food products (examples include 
McDonalds and Frito-Lay’s refusal to use GM potatoes).  
Despite the enormous importance of public acceptance of GM food products for the 
future of agricultural biotechnology, only a handful of studies have addressed the issue. In a 
recent study based on a sample of 50 college students, Lusk et al. (2001) examined the factors 
influencing consumer willingness to pay for non-GM corn chips. They found participants’ 
willingness to pay to avoid GM corn chips was significantly related to their concerns about GM 
food products. However, none of the socio-economic variables were found to be statistically 
significant.  
In another study, Moon and Balasubramanian (2001) reported that consumer acceptance 
of biotechnology was significantly related not only to their perceptions of risks and benefits 
associated with GM products, but also to their moral and ethical views. In addition, public views 
about multinational corporations, knowledge of science and technology, and trust in government 
were found to have significant influence on consumer acceptance of biotechnology. Baker and 
Burnham (2001) reported that consumers’ cognitive variables (e.g., respondents’ levels of risk 
aversion, opinions about GM foods) were important determinants of their acceptance of foods  
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containing GM products, whereas the socio-economic variables did not have significant 
influence. 
Although the studies mentioned above provide some insight into public acceptance of 
agricultural biotechnology, none of these studies directly explore the issue of consumers’ 
willingness to purchase GM food products. This study examines the subject by modeling 
consumers’ willingness to buy GM food products. Recent research on public attitudes towards 
biotechnology indicates that consumer acceptance of GM products are affected by factors such 
as type of product (e.g., whole or processed food) and the organisms involved, i.e., plant or 
animal based products (Hallman et al., 2002; Hamstra, 1998). Accordingly, this study compares 
consumers’ willingness to buy three different food products where GM technology enters the 
production process in different ways. Specifically, we model consumers’ willingness to 
purchase/consume the following three products involving food biotechnology: (i) GM fresh 
vegetables (a product that is consumed directly as fresh produce); (ii) cooking oil from GM 
soybean (a food ingredient produced from a GM crop); and (iii) eggs from hen fed on GM corn 
(an animal product where GM grains are used as feeds).  
This study uses the logistic modeling approach to analyze consumers’ willingness to 
purchase GM food products. Data used in the analysis come from a national survey of U.S adults 
on public attitudes towards agricultural biotechnology. This analysis will contribute towards 
better understanding of consumer perceptions of biotechnology and their willingness to accept 
various GM food products. It will also be useful in developing a profile of consumers most likely 
to purchase GM food products. Information generated from this study will help biotechnology 




A survey instrument was developed to collect information on public perceptions of 
biotechnology and their acceptance of genetically modified food products. One section of the 
survey was designed to gather information on the socio-economic and value characteristics of the 
respondents.  These included their age, gender, ethnicity, education, income, family size, 
employment status, religious practice and social/political views. The survey also elicited 
respondents’ views about scientists and companies involved in agricultural biotechnology, their 
confidence in the government’s ability to properly regulate GM products, and willingness to 
consistently act in the best interest of the common people.   
In another part of the survey, each respondent was asked a set of 10 basic questions on 
science (relating to biotechnology). The responses to these questions were evaluated and the 
number of correct responses was used as a measure of his/her understanding of science relating 
to biotechnology. This was done to obtain an objective measure of an individual’s knowledge of 
science rather than depending on self-assessment of his/her understanding of science.  
During the telephone interview, survey participants were asked to reveal their willingness 
to accept food biotechnology by responding to statements reflecting their willingness to purchase 
food products involving GM technology. Specifically, consumers were asked to express their 
willingness to buy GM foods by responding to the following questions:  
1.  If you were shopping for fresh vegetables and you saw some that were labeled as having 
been produced using genetic modification, would you be any more or less willing to 
purchase them or it would not make a difference? (Possible responses included “less 
willing” or “more willing” or “would not make a difference.”)  
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2.  I would be willing to buy cooking oil from genetically modified soybean. (Possible 
responses included “completely agree” or “somewhat agree” or “somewhat disagree” or 
“completely disagree.”) 
3.  I would be willing to eat the eggs of hens fed on GM corn. (Possible responses included 
“completely agree” or “somewhat agree” or “somewhat disagree” or “completely 
disagree”).   
The national telephone survey was completed during March-April, 2001, by American 
Opinion Research, a division of Integrated Marketing Services, Princeton, New Jersey, on behalf 
of the Food Policy Institute at Rutgers University. The targeted sample frame was the non-
institutional U.S. adult civilian population (18 years or older). A random proportional probability 
sample drawn from the more than 97 million telephone households in the U.S. was purchased 
from Survey Sampling, Inc. The target sample size was set at 1200 to achieve a sampling error 
rate of +/-3%. Each working telephone number was called a minimum of three times (at different 
times) to reach people who were infrequently at home. Quotas were set to obtain a balanced 
representation of male and female consumers. Using a computer-assisted telephone interview 
(CATI) system, a total of 1203 phone surveys were completed, with a response rate slightly over 
50 percent. However, after excluding the non-respondents to specific questions relevant for this 
study, a total of 989 completed surveys were used for the empirical analysis.  
Model Specification 
The objective of this study is to identify and estimate the influence of consumers’ 
personal attributes on their acceptance of food biotechnology, and to develop a profile of the 
likely purchasers of GM food products.  Specifically, the logistic modeling approach is used to 
estimate the impacts of consumers’ socio-economic characteristics and personal values on their  
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willingness to purchase GM food products.  The empirical model assumes that an individual 
consumer’s probability of accepting food biotechnology (defined in terms of his/her willingness 
to purchase GM food products), Pi, depends on a vector of independent variables (Xij) associated 
with consumer i and variable j, and a vector of unknown parameters β : 
  ( )() ( ) 11e x p ii i i P FZ F X Z β == = + −    (1) 
where: 
F(Zi) = the value of logistic cumulative density function associated with each possible value of 
the underlying index Zi; 
Pi =   the probability that an individual is willing to purchase the specific GM food product, 
given the independent variables Xi. 
In the above equation, β Xi is a linear combination of the independent variables so that  
  () 01 12 2 log i = 1, 2,  , n 1,    ii i i i k i k i ZP P x x x ββ β β ε =− = + + + + +   K K  (2) 
where: 
Zi = unobserved index level or the log odds of choice for the i
th observation; 
xij = j
th attribute of the i
th respondent; 
i = observation; 
β  = parameters to be estimated; 
ε  = random error or disturbance term. 
The dependent variable Zi in equation (2) is the logarithm of the probability that a 
particular choice will be made. The estimated parameters of equation (1) do not directly 
represent the marginal effects of the independent variables on Pi.  For a continuous variable, the 
marginal effect of xj on the probability Pi that the dependent variable (y) takes the value yi = 1 is 
given by:  
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  () ()
2
exp 1 exp ii j j i i Px X X ββ β  ∂∂= − + −       (3) 
However, if the independent variables are also qualitative or discrete in nature, as is the 
case for all the independent variables used in this study, ∂∂ Px ii j does not exist.  In such cases, 
the marginal effect of a discrete independent variable is obtained by evaluating Pi at alternative 
values of xij.  Marginal effects of such variables are determined as: 
  () () :1 :0 ii j i i j i i j Px P yx P yx ∂∂= =− =  (4) 
  In empirical analysis, the following model is used to predict the probability that an 
individual consumer would be willing to purchase a specific GM food product: 
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 (5) 
where: 
BUYGM = 1 if the respondent is willing to purchase the particular GM food product, and 0 
otherwise. 
YOUNG = 1 if the respondent’s age is less than 35 years, and 0 otherwise. 
MIDAGE = 1 if respondent’s age is between 35 and 54 years, and 0 otherwise. 
MATAGE = 1 if respondent’s age is 55 years or higher, and 0 otherwise. 
LOWINC = 1 if the respondent’s annual household income is less than $35,000, and 0 otherwise. 
MIDINC = 1 if the respondent’s annual income is between $35,000 and $75,000, and 0 
otherwise. 
HIGHINC = 1 if the respondent’s annual income is $75,000 or higher, and 0 otherwise.  
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MALE = 1 if the respondent is male, and 0 otherwise (i.e., female). 
WHITE = 1 if the respondent is a white (Caucasian), and 0 otherwise. 
HISCHOOL = 1 if the respondent has a maximum of High School diploma, and 0 otherwise. 
COLLEGE = 1 if the respondent has college or graduate education, and 0 otherwise. 
LIBERAL = 1 if the respondent identifies himself/herself as liberal, and 0 otherwise. 
CENTRIST = 1 if the respondent identifies himself/herself in between liberals and conservatives, 
and 0 otherwise. 
CONSERV = 1 if the respondent identifies himself/herself as conservative, and 0 otherwise. 
WORSHIP_REG = 1 if the respondent regularly (several time a month or more) attends church 
or similar house of worship, and 0 otherwise. 
SKEP_CO = 1 if the respondent somewhat or strongly agrees with the statement “Companies 
involved in creating GM crops believe profits are more important than safety,” and 0 
otherwise. 
GVT_REGUL = 1 if the individual somewhat or strongly agrees with the statement “Government 
does not have the tools to properly regulate GM foods,” and 0 otherwise. 
TRST_GVT = 1 if the individual somewhat or strongly agrees with the statement “Government 
regulators have the best interest of the public in mind,” and 0 otherwise. 
CONF_SC = 1 if the individual somewhat or strongly agrees with the statement “Scientists know 
what they are doing, so only moderate regulations on GM products is probably 
necessary,” 0 otherwise. 
LOWSCORE = 1 if the respondent correctly answered less than 5 (out of 10) basic science 
questions, and 0 otherwise.  
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MIDSCORE = 1 if the respondent correctly answered between 5 and 7 (out of 10) basic science 
questions, and 0 otherwise. 
HISCORE = 1 if the respondent correctly answered 8 or more (out of 10) basic science 
questions, and 0 otherwise. 
CITY = 1 if the respondent resides in a large city, and 0 otherwise. 
GMEXP = 1 if the respondent has read or discussed about biotechnology, and 0 otherwise. 
EAST = 1 if the respondent lives in one of the eastern states, and 0 otherwise. 
SOUTH = 1 if the respondent lives in one of the southern states, and 0 otherwise. 
MIDWEST = 1 if the respondent lives in one of the Midwestern states, and 0 otherwise. 
WEST = 1 if the respondent lives in one of the western states, and 0 otherwise. 
Data Description and Summary Statistics 
In this study, the dependent variable is the consumers’ willingness to purchase particular 
GM food products.  The survey respondents revealed their willingness to purchase GM products 
by choosing either “completely agree” or “somewhat agree” or “somewhat disagree” or 
“completely disagree” in cases of eggs and cooking oil. For each of these two products, a binary 
dependent variable, BUYGM, was defined by assigning a value of 1 if the respondent somewhat 
or completely agreed to purchase the GM product, and 0 if the response was somewhat to 
completely disagree.  For eggs, approximately 54 percent of the responses were categorized as 1 
while the remaining 46 percent were categories as 0.  Those percentages were 60 and 40, 
respectively, for cooking oil from GM soybean.  For fresh vegetables, the variable BUYGM was 
assigned a value of 1 if the response was either “more willing to buy” or “would not make a 
difference”, and 0 if the response was “less willing to buy”.  Approximately 51 percent of the 
responses fell into the category 1 and the remaining 49 percent fell in category 0.  
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  The independent variables used in all three models are dummy or indicator variables as 
defined below, while the summary statistics on these variables are presented in Table 1.  
Age:  Three age groups are identified as follows: (1) below 35 years (YOUNG); (2) between 35 
and 54 years (MIDAGE); and (3) 55 years of more (MATAGE).  About 32 percent of the 
respondents are identified as YOUNG, 46 percent as MIDAGE, and 22 as MATAGE.  
Income: Three different (annual) income levels are identified as follows: (1) below $35,000 
(LOWINC); (2) between $35,000 and $75,000 (MIDINC); and (3) $75,000 or more (HIGHINC).  
About 30 percent of the respondents belong to LOWINC, 43 percent belong to MIDINC, and the 
remaining 27 percent belong to HIGHINC groups. No a priori assumption is made about the 
effect of income on individual acceptance of GM food products. 
Gender:  The dummy variable MALE is assigned a value of 1 if the respondent is male and 0 
otherwise (i.e., female).  The sample of respondents is evenly divided across gender. No a priori 
assumption is made regarding the effect of gender variation on the dependent variable. 
Race:  The dummy variable WHITE is assigned a value of 1 if the respondent is white 
(Caucasian) and 0 otherwise (i.e., belonging to other racial groups).  About 80 percent of the 
respondents are white while the remaining 20 percent belong to other races.  No particular effect 
of the respondents’ racial background on the dependent variable is expected a priori. 
Social/Political View:  Respondents are classified on the basis of their self-reported social/ 
political views as follows: (1) conservative (CONSERVE); (2) liberal (LIBERAL); and (3) centrist 
i.e., in between liberals and conservatives (CENTRIST). About 27 percent of the respondents are 
identified as conservatives, 21 percent as liberals, and the remaining 52 percent as centrists.  
Education:  Two different levels of education are identified and accordingly the dummy variable 
(HISCHOOL) is assigned a value of 1 if the respondent has a high school diploma or less and 0  
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otherwise (i.e., college education).  About 37 percent of the respondents fall in category 1 and 
the remaining 63 percent fall in category 0. Other studies report that individuals with higher 
education are generally more supportive of biotechnology (Hill et al., 1998).  
Religion: Respondents are classified on the basis of their attendance at church or similar house 
of worship. The dummy variable WORSHIP_REG is assigned a value of 1 if the individual 
regularly (i.e., several times month or more) attend church (or other house of worship) and 0 
otherwise. About 48 percent of the respondents fall in category 1 while the remaining 52 percent 
fall in category 0. It is possible that more religious individuals find genetic technologies morally 
unacceptable and hence are less willing to buy GM food products.  
View about Corporations: This variable reflects individual respondent’s opinion about 
biotechnology companies, and thus indirectly reveals his/her view about corporations in general.  
The dummy variable SKEP_CO is assigned a value of 1 if the respondent somewhat or strongly 
agrees with the statement “Companies involved in creating GM crops believe profits are more 
important than safety,” and 0 otherwise. About two-thirds of the survey participants belong to 
category 1 and the remaining one-third belong to category 0. 
Confidence in Government’s Regulatory Ability: The dummy variable GVT_REGUL is 
assigned a value of 1 if the individual somewhat or strongly agrees with the statement 
“Government does not have the tools to properly regulate GM foods,” and 0 otherwise. As is 
apparent, this variable reflects an individual’s confidence in the government’s ability to properly 
regulate GM food products. Approximately 65 percent of the respondents revealed skepticism 
about the government’s ability to properly regulate GM food products (category 1). 
Confidence in Scientists: This variable captures public confidence on scientists engaged in 
biotechnology research. The dummy variable CONF_SC is assigned a value of 1 if the individual  
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somewhat or strongly agrees with the statement “Scientists know what they are doing, so only 
moderate regulations on GM products is probably necessary,” and 0 otherwise. Only about a 
third of the respondents expressed such confidence in scientists involved in genetic research. 
Trust in Government: The dummy variable TRST_GVT is assigned a value of 1 if the 
individual somewhat or strongly agrees with the statement “Government regulators have the best 
interest of the public in mind,” and 0 otherwise.  This variable reflects public trust in the 
government to consistent act in the best interest of the common people. It is different from 
GVT_REGUL in the sense it reflects the intent (or lack thereof) rather than the ability of the 
government to regulate GM products. Approximately 40 percent of the responses fall in category 
1 while the remaining 60 percent fall in category 0. 
Knowledge of Science: An individual’s basic knowledge of science relating to biotechnology is 
likely to influence his/her willingness to purchase GM food products. To obtain an objective 
measure, survey participants were asked to correctly answer a set of 10 questions. These answers 
were evaluated and used to measure their basic understanding of science. Three different 
knowledge levels are identified as follows: (1) LOWSCORE (representing less than 5 correct 
responses); (2) MIDSCORE (5 to 7 correct responses); and (3) HIGHSCORE (8 or more correct 
responses). About 8 percent of the respondents fall in category 1, 42 percent in category 2 and 
the remaining 50 percent fall in category 3. 
  Initially, during the estimation stage, variables such as employment status, family size, 
marital status and whether the respondent was the primary shopper were included as explanatory 
variables.  However, these variables were found to be statistically insignificant in all three 
models, and consequently, they were dropped from the final analysis.  
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Model Estimation and Empirical Results 
  Three different logistic models are estimated to explain and predict consumer acceptance 
of food biotechnology. The maximum likelihood (ML) estimates of the model coefficients are 
obtained by using the software package LIMDEP (Econometric Software, 1998). The estimated 
model coefficients, the associated t-ratios and the marginal impacts of the explanatory variables 
on the dependent variable are reported in Tables 2 through 4.  These tables also report the 
estimated log likelihood functions of the unrestricted and restricted (i.e., all slope coefficients are 
zero) models, McFadden’s R
2 and prediction success. 
Willingness to Purchase Genetically Modified Fresh Vegetables 
  Among the 989 responses to the question relating to the willingness to buy GM 
vegetables, 509 responses are categorized as willing to buy (BUYGM = 1) and the remaining 
408 are classified as not willing to buy (BUYGM = 0). The estimated model coefficients, the 
associated t-ratios and the marginal effects are reported in Table 2.  As can be seen from Table 2, 
coefficients of YOUNG, MALE, WHITE, COLLEGE, CONF_SC, MIDINC, CITY, 
MIDSCORE and HISCORE are positive and statistically significant at 10% or lower level. These 
estimated coefficients suggest that young (less than 35 years of age), male, white and college 
educated individuals are more likely to accept GM vegetables than individuals 55 years or older, 
female, non-white and those with less than college education, respectively. Similarly, residents 
of large cities and those with better basic knowledge of science are more likely to embrace food 
biotechnology compared to those living in suburban and rural areas, and individuals with 
relatively low basic understanding of science. Among people from various income categories, 
estimated coefficients suggest that consumers in the middle income group (income between 
$35,000 and $75,000) are more willing to accept GM vegetables than those in the highest income  
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bracket, while the response of individuals in the lowest income group is not any different from 
those in the highest income group. 
The statistically significant (at 10% or lower level) negative coefficients of 
WORSHIP_REG, SKEP_CO, GVT_REGUL, EAST, MIDWEST and GMEXP suggest that 
individuals who are more religious, skeptical about corporations, and lack confidence in the 
government’s ability to properly regulate GM foods are less likely to accept GM vegetables. In 
terms of regional difference, results indicate that people living in the Midwestern and eastern 
states are less willing to buy GM vegetables compared to those living in the west, while there is 
no significant difference between consumers living in the southern and western states. Also, 
individuals who have previously read or discussed about biotechnology seem to be less willing to 
accept GM vegetables. This may be due to some of the negative press reports and anti-GM 
campaigns by certain interest groups. Statistically insignificant coefficients of LIBERAL, 
CENTRIST and TRST_GVT suggest that political affiliation and trust in the government (that it 
always seeks to enhance public welfare) do have significant influence on consumers’ willingness 
to purchase GM vegetables.  
  The estimated marginal effects of the independent variables suggest that individuals with 
the best understanding of basic science (relating to biotechnology) are 34 percent more likely to 
buy GM vegetables, while those demonstrating moderate knowledge are only 16 percent more 
like to so the same. Similarly, individuals who have confidence in scientists are 20 percent more 
likely to buy GM vegetables. Other factors that have significant marginal impacts on the 
willingness to buy GM vegetables are the following. Male and whites are about 10 percent more 
likely than females and people of other races, respectively. City dwellers and middle income 
people are about 8 percent more likely than non-city residents and upper income people,  
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respectively. Young (i.e., age less than 35 years) and college educated individuals are both about 
5 percent more likely to buy GM vegetables than people 55 years and older and those with less 
than college education.  
  The estimated marginal effects also suggest that individuals holding negative views about 
biotechnology companies are 32 percent less likely to buy GM vegetables. Similarly, compared 
to those living in the western states, people living in the eastern and Midwestern states are about 
15 percent and 13 percent, respectively, less likely to purchase GM vegetables. People who do 
not have confidence in the government’s ability to properly regulate GM foods are about 9% less 
likely to buy GM vegetable, while this figure is about 6% and 5%, respectively, for regular 
worshipers and individuals who have previously read or discussed about GM foods. 
  The likelihood ratio test of overall model significance (i.e., all coefficients except the 
intercept are simultaneously zero) yields a test statistic of 318.26 which is higher than the 95 
percent critical value of Chi-square distribution with appropriated degrees of freedom. This 
implies that the model has significant explanatory power.  Estimated McFadden’s R
2 is 0.27.  
The estimated model correctly predicts 771 out of 989 sample observations with a prediction 
success rate of 78 percent. 
Willingness to Purchase Cooking Oil from Genetically Modified Soybean 
  On the basis of 989 individual responses, 594 respondents were categorized as willing to 
buy (i.e., BUYGM = 1) and the remaining 395 were not willing to buy (i.e., BUYGM = 0) 
cooking oil from GM soybean. The estimated coefficients and other relevant statistics for this 
model are presented in Table 3. Table 3 shows that the coefficients of YOUNG, MIDAGE, 
MALE, CONF_SC, CITY, HISCORE and TRST_GVT are positive and statistically significant 
(at 10 percent or lower level). This suggests that, compared to older (55 years or older) and  
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female respondents, young (less than 35 years) and male individuals are more likely to purchase 
GM cooking oil. Similarly, city residents, those with confidence in scientists, good fundamental 
knowledge of biology and have trust in the government are more likely to purchase cooking oil 
from GM soybean.  
The negative and statistically significant coefficients of LIBERAL, SKEP_CO, 
GVT_REGUL, LOWINC and EAST suggest that individuals who describe themselves as liberal, 
skeptical about biotechnology companies and are not confident about the government’s ability to 
regulate GM foods are less likely to buy GM cooking oil. Also, compared to individuals in high 
income group ($75,000 or higher) and those living in the western states, low income individuals 
(i.e., annual income less than $35,000) and those living in the eastern states are less likely to buy 
GM cooking oil. However, unlike the case of GM vegetables, religious practice, educational and 
racial difference, and prior exposure to biotechnology discussions do not have significant effects 
on consumers’ willingness to buy GM cooking oil. 
The estimated marginal effects of the explanatory variables show that strong fundamental 
knowledge of science, confidence in scientists and trust in government to protect public interest 
make the largest positive contributions to the willingness to buy oil made from GM soybean. 
Individuals with these attributes are 20 percent, 18 percent and 13 percent, respectively, more 
likely to buy this particular GM product. Among the other variables, young and male individuals 
are about 13 and 10 percent, respectively, more likely to buy GM cooking oil, while middle aged 
and city residents are both 8 percent more likely to do the same. 
  The estimated likelihood ratio statistic for the null hypothesis of no model significance is 
327.1 which is higher than the 95 percent critical value of Chi-square distribution with 
appropriated degrees of freedom.  This implies that the model has significant explanatory power.   
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Estimated McFadden’s R
2 is 0.28.  The estimated model correctly predicts 739 out of 989 sample 
observations with a prediction success rate of 75 percent. 
Willingness to Purchase Eggs from Hens Fed with Genetically Modified Corn 
  In the case of willingness to consume eggs from hen that are fed with GM corn, 532 
responses are classified as willing (BUYGM = 1) while the remaining 457 responses are 
identified as unwilling (BUYGM = 0). The estimated model parameters and other relevant 
statistics are reported in Table 4. Among the explanatory variables, YOUNG, WHITE, MALE, 
COLLEGE, CONF_SC, HISCORE and TRST_GVT are positive and statistically significant. In 
other words, young (less than 35 years), white, male and college educated individuals are more 
likely to consume this type of eggs. Similarly, confidence in scientists, strong basic knowledge 
of science and trust in the government to protect public interest have positive effects on 
consumer acceptance of the type of eggs in question.  
  The coefficients of WORSHIP_REG, SKEP_CO and GVT_REGUL are the three 
statistically significant negative coefficients. These coefficients suggest that individuals who are 
religious, have a negative perception of corporations and lack confidence in the government’s 
ability to properly regulate GM products are less likely to purchase eggs from hens that are fed 
on GM corn. However, unlike the willingness to buy GM vegetables and cooking oil from GM 
soybean, there is no evidence of regional differences in consumer acceptance of this type of 
eggs. Similarly, political affiliation, income difference, residence (big city or not) and prior 
exposure to GM discussions do not seem to influence the willingness to consume eggs from hens 
that are fed on GM corn. 
  The estimated marginal effects suggest that strong basic knowledge of science and 
confidence in scientists make the largest positive contribution to the probability of consumer  
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acceptance of food biotechnology. Specifically, individuals with these two characteristics are 27 
and 22 percent, respectively, more likely to consume this type of eggs. Results also suggest that 
whites are 14 percent more likely (than non-whites) while males are about 11 percent more likely 
(than females) to consume eggs from hens fed on GM feed. College educated, young individuals 
(age less than 35 years) and those who trust the government to protect public interest are between 
7 and 8 percent more likely to consume this type of eggs compared to those 55 years or older, 
have no college education and do not have the same trust in the government. 
   Individuals holding negative perceptions about corporations are about 31 percent less 
likely to consume eggs from hens fed on GM corn. Similarly, consumers who are not confident 
about the government’s ability to properly regulated GM products and those who practice their 
religion regularly are 13 percent and 8 percent, respectively, less likely to accept this particular 
type of eggs. 
  The likelihood ratio test of the null hypothesis that all coefficients (except the intercept) 
are simultaneously zero yields a test statistic of 384.06. Since the estimated test statistic is higher 
than the 95 percent critical value of Chi-square distribution with appropriated degrees of 
freedom, the null hypothesis is rejected. This implies that the model has significant explanatory 
power.  Estimated McFadden’s R
2 is 0.32.  The estimated model correctly predicts 763 out of 
989 sample observations with a prediction success rate of 77 percent. 
Discussion 
  As scientific advances in molecular genetics continue to make their way into the 
production of food and fiber, consumer acceptance of food biotechnology is likely to remain as 
one of the critical factors that will influence how society organizes its entire food system. 
Scientific advances alone will not ensure that genetically modified food products will be readily  
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accepted in the marketplace. Consumer acceptance of GM food products is going to be critical 
for the future of agricultural biotechnology.  The results of this study suggest that there is 
considerable divergence of attitudes toward food biotechnology, as indicated by fact that only 
about half of the respondents included in this study are willing to consume GM food products. 
  The results of this study suggest that younger consumers are consistently more willing to 
purchase GM food products. Consumers with higher education, especially knowledge of science 
relating to biotechnology, are generally more willing to accept food biotechnology. This is 
consistent with findings in other studies regarding the positive relationship between education 
level, objective knowledge of basic scientific concepts related to biotechnology, and overall 
support of biotechnology (Sheehy et al. 1998, Hill et al. 1998). Similarly, individuals with 
confidence in scientists and trust in the government to uphold the interest of the common people 
are much more willing to buy GM food products.  
On the other hand, consumers are skeptical about biotechnology companies and those 
who do not have confidence in the government regulatory system are less likely to accept GM 
food products. Similar findings were reported by Moon and Balasubramanian (2001). Some 
recent studies indicate the presence of public mistrust of the biotechnology industry itself 
(Hallman et al., 2002). For example, a recent Eurobarometer poll found that only 30 percent of 
Europeans believe that “the industry developing new products through the use of biotechnology 
does a good work for society”. Results of this study show that such a negative perception of the 
biotechnology industry is an obstacle to consumer acceptance of GM food products. 
Consumers with stronger religious beliefs (as reflected by their attendance at houses of 
worship) are less likely to accept GM food products. This is understandable given that 
biotechnology research has taken us to areas often considered as “realms that belong to God”,  
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and activities (e.g., transferring genes across species) that some consider as against “Natural 
Law”. Differences in social or political values (i.e., conservative or liberal) do not seem to be 
very important in predicting consumer willingness to accept GM foods, as is reflected in the 
statistically insignificant coefficients of these variables in two out of the three models 
considered. Similarly, differences in household income do not seem to have strong influence on 
public acceptance of food biotechnology. 
Results of this study indicate significant effects of gender and racial differences on 
consumers’ willingness to buy GM food products. Male and white respondents are more willing 
to accept GM food products compared to female and non-white respondents. Also, there is some 
evidence that city residents are more supportive of food biotechnology compared to those living 
in suburban and rural areas. Also, there is some evidence of regional differences in terms of 
consumers’ willingness to buy GM food products. Socio-economic variables such as family size, 
employment and marital status did have significant influence on public acceptance of food 
biotechnology.  
Conclusions 
  This study examines the influence of consumers’ socio-economic characteristics and 
personal values on their willingness to purchase GM food products. Empirical results indicate 
that consumer acceptance of GM food critically depends on their education and knowledge, trust 
and confidence in public and corporate institutions related to biotechnology, religious views and 
other socio-economic characteristics. These findings have important implications for the 
scientific community, government and policy-makers, as well as for producers and marketers of 
GM food products. Especially important is the public trust and confidence on private and public  
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institutions, for lack of such trust may seriously damage the potential of agricultural 
biotechnology to improve the well being of humankind. 
  This study analyzes consumer willingness to purchase GM food products that do not 
confer any additional benefit vis-à-vis non-GM products. Future research should explore issues 
such as consumer acceptance of GM products involving gene transfer between plant and animal 
species, acceptance of GM foods with product traits that offer clear and observable benefits to 
consumers, and appropriate regulatory and labeling policy for GM food products. Many more 
studies are needed for society to reconcile the broad optimism about biotechnology with 
considerable mistrust of scientists, industry, government and other institutions so that public can 
make informed decisions about the food they eat and the planet they inhabit, and avoid 
unintended economic and social consequences that might result from biotechnology.   
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Table 1. Descriptive Statistics of Variables 
Variable  Description of Variable  Mean Std. Dev
Young  1= age less than 35 years; 0 = otherwise  0.32  0.47 
Midage  1 = age is between 35 and 54 years; 0 = otherwise  0.46  0.49 
Matage*  1 = age 55 years or higher ; 0 = otherwise  0.22  0.42 
Male  1 =  respondent is male; 0 = otherwise  0.50  0.50 
White  1 = respondent is white (Caucasian); 0 otherwise  0.80  0.40 
HiSchool*  1 = education up to high school; 0 = otherwise  0.37  0.48 
College  1 = college education (including graduate degree); 0 
otherwise 
0.51 0.50 
Liberal  1 =  identifies himself/herself as liberal; 0 = otherwise  0.21  0.40 
Conserv*  1 = identifies himself/herself as conservative; 0 = 
otherwise  
0.27 0.44 
Centrist  1 = identifies him/herself in between; 0 = otherwise  0.52  0.50 
Worship_Reg  1 = attends church at least once a week to several times a 
month; 0 = otherwise 
0.48 0.50 
LowInc  1 = (annual) income less than $35,000; 0 = otherwise  0.30  0.46 
MidInc  1 = (annual) income between $35,000 and $75,000; 0 = 
otherwise 
0.43 0.50 
HighInc*  1 = (annual) income greater than $75,000; 0 = otherwise  0.27  0.44 
Skep_Co  1 = holds skeptic view about biotech companies; 0 = 
otherwise 
0.68 0.47 
Conf_Sc  1 = has confidence on scientists involved in biotech  0.34  0.47  
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research and product development; 0 otherwise 
Gvt_Regul  1 = has confidence in the ability of regulators; 0 = 
otherwise 
0.65 0.49 
Trst_Gvt  1 = Trust regulators to do common good = otherwise  0.40  0.49 
LowScore*  1 = correctly answered less than 5 (out of 10) basic 
question on biological science; 0 = otherwise 
0.25 0.43 
MidScore  1 = Correctly answered between 5 to 7 (out of 10) basic 
questions on biological science; 0 = otherwise 
0.50 0.50 
HighScore  1 = correctly answered more than 7 (out of 10) basic 
question on biological science; 0 = otherwise  
0.25 0.44 
Rescity  1 = respondent lives in a large city; 0 otherwise  0.30  0.46 
Gmexp  1 = read or discussed about GM technology; 0 otherwise  0.92  0.27 
East  1 = respondent resides in eastern U.S.; 0 = otherwise  0.19  0.39 
South  1 = respondent resides in southern U.S.; 0 = otherwise  0.35  0.48 
Midwest  1 = respondent resides in Midwest.; 0 = otherwise  0.29  0.45 
West*  1 = respondent resides in western states.; 0 = otherwise  0.17  0.38 
Notes: Asterisk implies that the variable was dropped to avoid dummy variable trap. 
 
 
Table 2. Willingness to Purchase Genetically Modified Fresh Vegetables 
 Coefficient  t-ratio  Marginal  Effect 
Constant  0.0851   0.15   0.021   
Young*  0.2115   2.05   0.053    
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Midage  -0.0505   -0.24   -0.013   
Worship_Reg**  -0.2109   -1.89   -0.053   
Liberal  -0.1236   -0.52   -0.031   
Centrist  -0.1515   -0.78   -0.038   
White**  0.3814   1.80   0.095   
College**  0.2118   1.68   0.053   
Skep_Co*  -1.2862   -4.09   -0.321   
Gvt_Regul*  -0.3697   -2.14   -0.092   
Male*  0.3858   2.38   0.096   
Conf_Sc*  0.7919   4.40   0.198   
LowInc  0.2393   1.06   0.060   
MidInc  0.3418   1.72   0.085   
East*  -0.5816   -2.19   -0.145   
South  -0.2743   -1.16   -0.068   
MidWest*  -0.5336   -2.15   -0.133   
City**  0.3272   1.86   0.082   
MidScore**  0.6224   1.94   0.155   
HighScore*  1.3718   4.15   0.342   
GMExposure**  -0.2276   -1.67   -0.057   
Trst_Gvt  0.0938   0.56   0.023   
           
LL          -419.91    
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Restricted  LL        -579.04   
Chi-Square          318.26   
DF        21   
McFadden’s R
2        0.27   
   Predicted     
ACTUAL  0   1   TOTAL   
0  380   100   480   
1  118   391   509   
TOTAL  498   491   989   
* denotes that the variable is significant at 0.05 level. 
** denotes that the variable is significant at 0.10 level. 
Table 3. Willingness to Purchase Cooking Oil from Genetically Modified 
Soybean 
 Coefficient  t-ratio  Marginal  Effect 
Constant -0.0087    -0.02    -0.002   
Young* 0.5587    2.40    0.131   
Midage** 0.3620    1.72    0.085   
Worship_Reg 0.0733    0.44    0.017   
Liberal* -0.3702    -1.98    -0.085   
Centrist -0.2052    -1.04    -0.048   
White 0.2105    1.00    0.049   
College 0.0391    0.22    0.009    
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Skep_Co* -1.0404    -5.52    -0.244   
Gvt_Regul** -0.3213    -1.81    -0.075   
Male* 0.4100    2.50    0.096   
Conf_Sc* 0.7563    4.10    0.177   
LowInc** -0.2492    -1.69    -0.058   
MidInc -0.0096    -0.05    -0.002   
East** -0.5101    -1.91    -0.120   
South -0.0796    -0.33    -0.019   
MidWest -0.3762    -1.51    -0.088   
City* 0.3548    1.97    0.083   
MidScore 0.2984    1.00    0.070   
Hiscore* 0.8548    2.76    0.200   
GMExp 0.0060    0.04    0.001   
Trst_Gvt 0.5685    3.31    0.133   
          
LL          -429.24   
Restricted  LL        -592.79   
Chi Square           327.1   
DF        21   
McFadden’s R
2        0.28   
   PREDICTED    
ACTUAL  0   1   TOTAL    
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0  250   145   395  
1  105   489   594  
TOTAL  355   634   989  
* denotes that the variable is significant at 0.05 level. 
** denotes that the variable is significant at 0.10 level. 
Table 4. Willingness to Consume Eggs from Hens Fed on Genetically Modified 
Corn 
 Coefficient  t-ratio  Marginal  Effect 
Constant  -0.4552   -0.82   -0.113   
Young*  0.2747   2.04   0.068   
Midage  0.3107   1.45   0.077   
Worship_Reg*  -0.3055   -2.09   -0.075   
Liberal  -0.1685   -0.70   -0.042   
Centrist  -0.0990   -0.50   -0.025   
White*  0.5718   2.68   0.142   
College*  0.3107   1.99   0.077   
Skep_Co*  -1.2427   -6.73   -0.308   
Gvt_Regul*  -0.5077   -2.88   -0.126   
Male*  0.4221   2.56   0.105   
Conf_Sc*  0.8685   4.67   0.215   
LowInc  -0.1081   -0.47   -0.027   
MidInc  -0.0120   -0.06   -0.003    
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East  -0.1349   -0.50   -0.033   
South  -0.1441   -0.61   -0.036   
MidWest  -0.2479   -1.00   -0.061   
City  0.2048   1.15   0.051   
MidScore  0.3547   1.12   0.088   
Hiscore*  1.1033   3.40   0.274   
GMExp  0.1309   0.95   0.032   
Trst_Gvt*  0.3057   1.97   0.076   
           
LL          -405.85   
Restricted  LL        -597.88   
Chi Square           384.06   
DF        21   
McFadden’s R
2        0.32   
   PREDICTED     
ACTUAL  0   1   TOTAL   
0  351   106   457   
1  120   412   532   
TOTAL  471   518   989   
* denotes that the variable is significant at 0.05 level. 
** denotes that the variable is significant at 0.10 level. 
 